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Notwithstanding the progress that has been made
within the last decade regarding the physiology and
anatomy of the spinal cord, as well as the pathology
and the pathologic anatomy belonging to the diseases
of this organ, much obscurity remains. Many of the
diseases of the spinal cord are not rapidly fatal, so
that an opportunity for post-mortem examination can
not be had at a period when the symptoms would
suggest most strongly the desirability of such an ex-
amination. An autopsy in many cases is only avail-
able after the symptoms have advanced to such a
degree owing to the extensive organic changes which
have taken place, that examination of the cord at
this period is of very little value in discovering the
minute pathologic changes which may have given
rise to the earlier symptoms. Nothing remains, how-
ever, at present but for clinicians to go on carefully
reporting irregular and anomalous cases in the hope
that the data thus afforded may finally in some way
help to elucidate the pathology. It is in accordance
with this purpose that the following case is reported :
Case 1.—F. O., Norwegian, aged 35, stone cutter, married,
was admitted to the Cook County Hospital June 29, 1893.
Nothing important in the personal or family history except
that he had syphilis fourteen years ago. Habits regular,
and he had always enjoyed good health prior to the present
illness, which began about two years previous to admission
while working at his trade. He worked in all kinds of
weather and not infrequently in wet clothing. The first
symptoms consisted of a numbness in the fingers and toes
which gradually extended upward toward the elbows and
knees respectively. There was also at the same time gradu-
ally increasing weakness and ataxia which had become so
great eighteen months after the onset as to seriously inter-
fere with his work. He could not hold or handle his tools as
before, and would sometimes unexpectedly and involuntar-
ily drop them, owing in part to lowered sensation and in
part to muscular weakness, and his gait became awkward
and uncertain. He knows that sensibility to touch was
considerably impaired, but he does not feel so positive re-garding the sensibility to pain. He had no trouble at any
time with the functions of the eyes, bladder or bowels.
About one month before admission he had to give up work
entirely and was only able to walk with assistance. From
this time forward he grew quite rapidly worse until one
month after admission, when he was wholly unable to sup-
port himself on his legs and continued so for about six
weeks Examination upon admission revealed impaired
sensibility to touch, and pin pricks, especially from the
knees downward and less so from the elbows downward,progressively more marked as the distal extremities were
approached, but normal elsewhere. The knee jerks were
entirely absent, abdominal and cremasteric reflexes were
normal, but the condition of the plantar reflex is not noted.
Vision and the pupillary reflexes entirely normal. While
in the hospital the patient was well nourished, ate and
slept well, and was in fact in good general health. Though
the appearance of his legs and arms would not indicate
actual atrophy they were rather small, considering the oc-
cupation of the patient, and he volunteered the statement
that his arms particularly had gradually grown smallerduring the last few months in which be had continued to
work. As already stated, after he had been in the hospital
about ten weeks, the latter six of which he was unable to
walk, under the treatment of potassium iodid in full doses
strychnia, iron and faradism he began to improve both in
regard to motion and sensation and left the hospital four-
teen weeks after admission to it, well enough to accept em-
ployment in a boiler factory four weeks after his discharge,
and three months later all his symptoms had entirely dis-
appeared except that his knee jerks had not returned.
As to his condition at this time his own statement has to
betaken. He is an intelligent man and says that he fre-quently repeated the tests he had often submitted to while
in the hospital. Indeed, so complete was his recovery at
this time that his work requiring him to swing a thirteen-
pound sledge was easily performed, and he could run down
a street car, for instance, as readily as ever. A few weeks
later he obtained employment at his trade at which he
worked steadily and remained entirely well for about six
months, when two weeks prior to his present admission, Aug.
20, 1894, the former symptoms somewhat suddenly returned
and developed within a few hours to such an extent that he
was unable to go on with his work. It should have been
stated before that in this attack, and after the symptoms in
the previous attack were pretty well developed there was a
sense of considerable stiffness in the calves of the legs. In
this latter attack, neither the subjective nor objective dis-
turbance was so marked as in the first attack. In one month
after the onset he was again entirely unable to walk and in
essentially the same condition as before. His inability to
walk on this occasion was of three months' duration when
he began gradually to gain sufficient power for this pur-
pose, and while the sensory symptoms have improved, if
anything more rapidly than before, the improvement in the
motor symptoms has been much less rapid. The treatment
has been practically the same.
Somewhere in the hospital records it is noted that
the gait has the characteristic ataxia of tabes, and
the diagnosis of locomotor ataxia is recorded, but
while there were evidently distinct signs of ataxy, it
may fairly be doubted if the gait was very similar to
that so often observed in genuine tabes. Since the
patient has been under my observation, .though the
gait has been quite unsteady and he has been obliged
to walk with a cane, I have not thought it strongly
suggestive of tabes. It should be added that he can
not stand alone with his feet together and his eyes
closed, and though the fact is not, I believe, stated in
the history sheets, it is very probable that the condi-
tion existed when he was first admitted.
The accompanying diagram, prepared by Professor
Schaefer, of London, accurately represents the pres-
ent state of our knowledge regarding the physiologic
anatomy of the spinal cord and brain as regards the
functions of motion and sensation.
Considering this case in reference to this diagram,
in connection with some of the best established facts
in the pathology of the nervous system, I beg to
make the following suggestions. The symptoms
could be accounted for by assuming a functional in-
activity of the peripheral nerves supplying the
muscles and integument of the extremities. It
should be remembered that these are mixed nerves
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containing both motor and sensory filaments. It
should further be remembered, that the process could
not be regarded as being confined to the extremities
of one or two particular nerve trunks, but to theperipheral endings of all the several nerve trunks
supplying the skin and muscles of the hands and
feet,
Recent researches have demonstrated that the
main function of the nerve cell is nutrition, and it
is therefore reasonable to infer that if the function
of the nerve cells (3 and 6) be impaired that the nu-
trition of their respective fibrous processes (5 and 7)
would suffer, and furthermore, that the parts of these
processes first to suffer would be the parts most re-
mote from the cell bodies. This hypothesis would
a, skin on the surface of the body; 17, a sensory cell in the medulla
oblongata; b, sensory cell in the cortex of the brain; c, motor cell in the
cortex of the brain; £>, cell in the cerebellum where muscular move-
ments are co-ordinated; 3, motor cell in the spinal cord; m, muscleThe course of a stimulus at "a" can readily be followed to the cortex ofthe brain and back again to the muscle, resulting in a muscular
movement.
explain why the disturbance of motion and sensation
should begin in the fingers and toes and gradually
extend upward. It would also explain why the kneejerks were lost, because the lesion would involve the
reflex arc. (a, 7, 8,10, S, 5, m.)
The character of the early motor and sensory
symptoms together with their mode of onset, except-
ing their chronicity, is very similar to that usually
observed in cases described as ascending paralysis or
ascending myelitis, but the absence of all constitu-
tional symptoms, of disturbance of the functions of
the bowels and bladder, together with the fact that
complete and somewhat prolonged recovery ensued,
make it apparent that the process did not advance
to actual inflammation.
As the patient is an intelligent man, one other
statement might be made which to some extent sup-
ports the view that the function of the cell in the
anterior horn of the cord was at least impaired, and
that is, without being interrogated upon the point he
volunteered the assertion that his legs and arms
shrunk considerably. In fact, if the shrinking noted
by the patient were a slight degree of genuine
atrophy it would be another evidence of the func-
tional impairment of the cells in the anterior horn.
So far as the patient could judge, his recovery was
complete, as he himself frequently applied all the
tests to which he had been subjected while in the
hospital, and could discover no impairment of motion
or sensation, and he was even able to stand perfectly
well with his feet together and his eyes closed, but he
could never succeed in developing a knee jerk.
Hence it would have to be assumed, unless he were
one of those individuals naturally without a kneejerk, the full and complete functions had not been
restored.
Hitherto, when functional disease has been invoked
to explain disturbance of motion and sensation, the
process has usually been assumed to have its seat in
the cortical cells of the cerebrum, and there seems
no good reason to doubt that such an assumption is
generally correct, but at the same time there appears
to me to be no good reason to suppose that functional
disturbance might not be confined to the cells in the
spinal cord.
In this case a functional disease might be assumed
to exist, confined to the cells of the cerebral cortex,
which would account for all the symptoms excepting
the loss of knee jerks which ought to be increased, or
at least present in cortical disease, inasmuch as the
inhibitory influence which the upper motor segment(a) in the diagram normally exercises over the lower
motor segment (3) would be impaired, and further-
more, hysterical (cortical) quadriplegia with such an
onset and with such sensory symptoms as the patient
presented has not been described, so far as I can
recollect. I wish to repeat, therefore, that to my
mind the type, course and distribution of the symp-
toms vastly favor the hypothesis that the lesion was
spinal.
It might be added that the absence of lightning
pains, the rapidly progressive weakness and the com-
plete recovery tell conclusively against a diagnosis
of locomotor ataxy; while if myelitis had been as-
sumed to exist and had advanced far enough to have
given rise to such severe and persistent paralysis ashappened in this case, some more marked indication
of permanent injury to the elements of the cord and
disturbance of the function of micturition together
with increase of the knee jerks might be expected.
Neuritis advancing to so high a degree of paralysis
would have been accompanied by severe pain, tender-
ness of the nerve trunks and marked atrophy.
That the functional disturbance above described
may indicate the approach of an organic process
would seem to my mind not at all improbable.
DISCUSSION.
Dr. Harold N. Moyer—The case as presented by Dr. Brown
and his deductions from it are very instructive. If we stop
for a moment to consider the pathology of the nervous sys-
tem we are at once met with three periods. The first includes
purely clinical demarkations with the terms locomotor ataxia,
spastic spinal paralysis, etc. We then come to the period
of pathologic anatomy, and it was but natural the pendu-
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lum should swing rapidly in the other direction, and that
the term, locomotor ataxia, should yield to the term, poste-
rior spinal sclerosis, and the term, infantile paralysis to
poliomyelitis anterior acuta, and other terms distinctive of
definite and fixed pathologic changes. That period, I think,
has already passed, and we are confronted to-day with cer-
tain questions which negative somewhat the strict anatomic
distribution of nerve lesions as, for instance, we no longer
regard locomotor ataxia or tabes as a pure sclerosis of the
posterior columns of the cord, but we class it under the gen-
eral diseases of the nervous system ; and so with many other
affections. The reason of this is perfectly apparent. The
first and most palpable lesion associated with a given set of
symptoms was supposed to be by a direct and positive ac-
counting for that set of symptoms, and he did not take into
account the secondary conditions, that may have been pro-
duced by the later stages of an exhausting malady ; in other
words, a mixed change due to marasmus and other depress-
ing conditions which come on late in the development of
certain maladies. The pathologic anatomy of paralysis agi-
tans is nothing more than a description of the pathology of
the aged or those who die of exhausting diseases. Dr. Brown's
paper is to my mind one step in advance along this general
line. With regard to the differentiation which he attempts
to make between functional and organic paralysis, I will try
to point out what I conceive to be an error in his paper.
He says that because the paralysis disappears and again
returns, is to him evidence of functional derangement.
While that may be according to the definition which the
Doctor would attach to the term, functional, we know a vast
number of organic lesions which pursue this course—paretic
dementia, locomotor ataxia, and many other lesions which
are associated with demonstrable and early pathologic
changes in the nerve cells and nerve fibers, associated with
such remissions as were noted in his case. I think also the
Doctor's inability to distinguish between the possibility of a
peripheral lesion and one involving the spinal cord is a point
well taken, and one often lost sight of in the pathology of
spinal lesions. I am confident that there is no means of
absolutely distinguishing between peripheral nerve lesions
and those which involve the anterior horns. I would differ,
however, from the Doctor in regard to this being a purely
functional lesion, but would not have too much importance
attached to that difference, because this term, functional,
and the term organic, are used altogether too loosely. I
think there is a difference in the mind of almost every ob-
server. One gives a certain definition and weight to the
term, functional, and another a somewhat different one, and
until the term is more definitely employed I certainly would
not attach much importance to it.
I think the case is an exceedingly interesting one, and one
that has been carefully observed.
Dr. James G. Kiernan—As to this question of functional
and organic conditions, I agree with both Drs. Brown and
Moyer in the main, since I do not think there is such a wide
difference as might at first be assumed. What is beginning
to.be true of general neurology was true of psychiatry. At one
period lesions were found to explain every form of insanity ;
at another period there were no lesions at all, and at still
another there were doubtful lesions. In dealing, for exam-
ple, with cerebral conditions which would correspond with
the so-called functional spinal conditions mania, melan-
cholia, etc., it is practically settled now that in about 15 per
cent, of the cases changes only are present, which are sec-
ondary to those which went on in the primary stage. The
way to avoid controversy regarding functional and organic,
which terms run all through pathology, is to introduce the
term and recognize the condition which is present. This
change or condition may be designated bio-chemical. Ap-
plying same analogy with regard to the psychoses to the
neuroses, which are not very well defined pathologically,
conclusions may be made backward from secondary condi-
tions to what bio-chemic change must have happened in
leading up to them. More than twenty years ago, Charcot
described a case in which hysterical paralyses, implying a
spinal element, had so long continued that they had been
followed by direct spinal lesions which were secondary to
disuse and not primary, as was evident on autopsy being
made and revealing certain conditions. Dr. Brown's paper
raises the question whether in a large number of these spinal
conditions (I will admit this position is taken largely by
railway surgeons) there is not a temporary bio-chemic con-
dition which simulates, for the time being, almost all organic
conditions. I am strongly of this opinion. For instance, a
spinal condition may occur in neurasthenics. So-called
spinal neurasthenia may simulate locomotor ataxia com-
pletely. When I say completely, I mean even the lightning-
like pains, which in fact here are not true lightning-like
pains, but topoalgia. When these conditions are continued
long enough, in the place of a bio-chemic condition we have
a condition of excitation of the local conditions which re-
sults in periodic organic change.
With regard to the case under discussion, a somewhat sim-
ilar one was described about three years ago by Salemi Pace,
under the peculiar title of "spinal amnesia." He intended
to convey the idea by that term that some of the spinal cen-
ters temporarily, as it were, had forgotten their function
under certain conditions of shock function, which was grad-
ually regained, the manifestations, however, meanwhile sim-
ulating various well marked myelitic conditions and sclero-
sis of the posterior horns. If the claims made by the rail-
way surgeon could be accepted this condition would be
ideally represented. Over-exaggerated as these claims are,
since the neurasthenic element is made to simulate every-
thing from locomotor ataxia to myelitis, there are condi-
tions where it may do that. I have been very incredulous
as to these conditions, yet a year ago in consultation with
Dr. Haskell, of Alton, I saw a case in which every one of the
symptoms of locomotor ataxia were present, exclusive of the
eye conditions. There was hyperemia of the optic disc, but
no other change evident in ophthalmologic examination.
There were bladder and rectal symptoms; the bladder symp-
toms were clearly of psychic origin. Up to this time the urine
had to be drawn with a catheter for two weeks. I was satis-
fied it was one of those rare conditions of traumatic neuras-
thenia; the patient having developed all these symptoms
subsequent to an injury which he had received from his own
machinery. He was unable to pass urine without catheteriza-
tion for two weeks. I was sure there was a psychic element
in the case. The night after I saw him the catheter was
unnecessary and the man went steadily on toward recovery.
The knee jerks were absent, but subsequently reappeared.
In another case which was sent me by Dr. Ribert, of
Omaha, the diagnosis of locomotor ataxia was positively
made. The man had a gait similar to an ataxic, except it
differed in that after he started to walk, and was observed
closely, the gait got worse; whereas the ataxic gait, after
the man gets started, gets better ; in other words, the ataxic
makes his cortex do the work, to a certain extent, of the
spinal cord. This case had trouble of accommodation, and
had hyperemia of the optic disc which had been diagnosed as
optic atrophy. He had topoalgic pains which closely resem-
bled the lightning-like pains of locomotor ataxia. That man
entirely recovered under the Weir-Mitchell treatment, and
static electricity.
A large number of temporary spinal disturbances, occur
in lues, diabetes, diphtheria, etc. I am inclined to believe
that in almost all the infectious diseases when the knee jerks
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disappear conditions which closely simulate organic diseases
occur but recover. These cases indicate that in the spinal
cord a bio-chemic condition may occur which is not perma-
nent, therefore is not organic, which closely mimics, nay,
which precedes all these organic conditions, but which may
recover under appropriate treatment. This would explain
one of the phenomena everybody has noticed, the cure of
•'locomotor ataxia" by the quack, the religionists and the
faith cures.
Dr. James A. Lydston—A few points suggested them-
selves as the paper was read. In the first place it seems
with respect to the diagnostic manifestations in the case
referred to, that we are too prone to come to a positively
definite conclusion in our diagnoses, for the reason that we
onlyhave symptomatic phenomena to guide us. It is all
very well for us to talk about diagnoses after our patient is
dead and the necropsy table shows us various pathologic
changes to guide us ; but we are delving somewhat in un-
known realms, particularly withjespect to the cases referred
to in the paper this evening, for we know with reference to
the diagnostic manifestations of spinal lesions that we do
not always have positive unmistakable symptoms to guide
us. Particularly is this true with respect to tabes dorsalis,
in which we know that in the majority of instances in the
early stage there are no diagnostic symptoms to guide the
neurologist in coming to a definite conclusion. And it is
here that we find the ophthalmologist comes most actively
into demand, for in a certain percentage of instances in
which tabes dorsalis and various other spinal phenomena
are at issue, the ophthalmoscope is the only means at our
command of determining positively the diseased condition.
It is particularly true with respect to these spinal lesions>
and as I said at the outset of my remarks, it is only by
careful examination on post-mortem that we find gross or
microscopic pathologic changes to account for the various
symptomatic phenomena that have caused the patient to
consult us with reference to his condition. I have in mind
at this moment, a gentlemen, a prominent business man in
the city of Chicago, who to-day is suffering with tabes dor-
salis and does not know it, nor does he deem it necessary to
consult a neurologist with respect to his condition. It
seems to me, that in view of these anatomic and pathologic
considerations we must consider that, however apparent
the disease is of a functional nature, it may be accounted
for by circulatory and nutritional changes, and that these
changes are caused by some focus or minute foci of disease
at some point or points in the spinal cord. These remarks
are substantiated by microscopic examinations, anatomic
investigations and by physiologic occurrences. Another
point that I wish to call attention to is the fact that the
knee jerk is not always an absolute test in these cases; as
the individual who is suffering with spinal disturbance may
in some cases have no disturbance of the knee jerk that can
possibly and unequivocally be defined. So that I would
say, in conclusion, that cases of apparent functional spinal
paralyses are evidences, no doubt, of some pathologic
change at some point either focally, or diffusely distributed
throughout the cord or the cortical substance.
Dr. H. M. Bannister—I can add very little to this subject
except to confirm what Dr. Kiernan has said by giving my
own experience not quite so striking as his, but still in the
same general direction. A case occurred in my observation
in which there was typical locomotor ataxia, no symptom
lacking so far as known at the time, yet it had not been
recognized by the patient or his physician. The diagnosis
was agreed upon, and although at that time the specific
nature of tabes was not generally believed in, I suggested
and advised the use of specific treatment. The tman im-
proved and died eight years after; I do not know exactly
what his condition was during that time, but I think he died
of a complication of spinal disease.
The other case I will refer to bears closely on Dr. Kier-
nan's case. The patient was one of a neurotic family; one
relative committed suicide, another was subject to various
nervous troubles, two sisters were arthritic in the last de-
gree, and he himself was subject to attacks of epileptiform
migraine sometimes simulating true epilepsy. In connec-
tion with his attacks, occasionally he would have symptoms
of spinal disease strongly marked—the girdle sensation, ex-
aggerated knee jerk, disturbance of the bladder, etc. I do
not recall all the symptoms at this time, but they were very
suggestive of myelitis. They all soon passed away and left
him well for weeks or months at a time. In connection with
these attacks, one peculiarity of the case was that the knee
jerk and deep reflexes were expressly exaggerated and the
testing of them was a serious matter to him. It threw him
entirely off his balance. All these symptoms were tempo-
rary, lasting from a few days to a week or two, and recur-
ring at irregular intervals of weeks and months. The case
was one which I considered was largely neurasthenic, com-
plicated, however, with more serious nervous troubles closely
approaching attacks of epilepsy.
Dr. Brown (closing the discussion)—The term functional
disease has a somewhat loose significance. I employ it to
designate a disturbance of the function of an organ when
by our present methods of investigation no definite pathologic
change could be demonstrated in that organ. For the reason
stated, it is pretty evident that in this the disease is spinal,
and it is hardly conceivable that inflammation could have
advanced far enough to produce the symptoms described and
then disappear so as to permit a prolonged and almost com-
plete resumption of the natural functions. That the func-
tional disturbance of the cord from which this patient has
suffered may, so to speak, herald the approach of permanent
organic changes seems to me not improbable, and if so it
ought logically to be considered as the beginning of organic
disease, while at the same time it is functional within the
meaning of the term as above defined. Strictly speaking,
the existance of functional disease may be doubted, but
nevertheless if used as defined above it is a very conven-
ient term.
THE ETIOLOGY AND TREATMENT OF INTER-
NAL STRABISMUS.
Read before the Section on Ophthalmology of the College of Physicians,.Philadelphia, Oct. 16,1894.
BY HOWARD F. HANSELL, A.M., M.D.
PHILADELPHIA.
I can not hope to discuss this extensive subject ex-
haustively, and I shall, therefore, limit my remarks
to a brief consideration of functional internal stra-
bismus arising from the unconscious constant con-
traction of the ciliary muscle in its effort to sharpen
the blurred retinal image of the hypermetropic eye.
No theme in ophthalmology has received more atten-
tion. A perusal of the literature of the last few years
impresses the reader with the unanimity of authors
as to their belief of the origin of squint and its prop-
er treatment; yet shows great diversity of opinion
1, as to the part played by amblyopia, whether a
cause or effect; 2, the result on vision of tenotomy,
and he can not fail to remark that no important or
decisive progress has been made since Donders' time,
nor are we nearer a solution of the vexed questions
than he was. It is worthy of note that thirty years
have passed away and our knowledge of the true na-
ture of internal squint has not been materially in-
creased. No such stagnation marks the history of
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